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CHARACTERISTIC IMPEDANCE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a multilayer circuit board 
in which via holes for a signal line with small reflection ^ 
are formed at high density and at low costs. 
SOLUTION: Insulating layers lOOA to lOOD are formed between a 
wiring layer 102 and a wiring layer 112 which are arranged so 
as to be faced. The wiring layers 102, 11.2 are connected by a 
connecting body 103 which is formed so as to pass the 
insulating layers lOOA to lOOD. The part on one end side and 
the part on the other end side of the connecting body 103 are 
connected by an intermediate connecting layer (a via land) 
106 in the central position of the connecting body 103. A 
shielding layer (a grounding layer) 107 is arranged on a face 
nearly identical to the intermediate connecting layer 106 so 
as to be separated from the intermediate connecting layer 
106. Then, the connecting distance between the wiring layer 
102 and the wiring layer 112 via the connecting body 103 and 
the intermediate connecting layer 106 is .designated as (h), 
the diameter of the connecting body 103 in the case the 
connecting body is regarded as a nearly cylindrical body is 
designated as R, the diameter of the intermediate connecting layer 106 in the case the 
intermediate connecting layer is regarded as a nearly cylindrical shape is designated as 
(r), and the separation distance between the intermediate connecting layer 106 and the 
shielding layer 107 is designated as L. Then, when a condition of 

(R. r)/(2. h)&]e;L≤ (5. R. r)/h is satisfied, the characteristic impedance of a multilayer 
circuit board can be stabilized. 
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"75^?."i oGHz SToffl^tcjrrsssgc^ro 37 l o 
[0 0 5 4] xsT^^^A—hts. iisiiigiHi^cise^^ns 

[0 0 5 5] S/^^^-'$'-&t. 2/}?-MHl!SlC:feViT 

S:ri:f-5i:, r= (ZL-ZO) / (ZL + ZO) 

[0 0 5 6] (nlKW-f >tf-y>X;!)^^©-1'>t:- 
^5^>7,i:^t'6^LTt^S*i^ (ZL = Z0) 

[0 0 5 7] m4A\z^^o\z. :mmmsxiit. 

0 3, 1 0 9<7)i^rtfef>f-3^>7,«. B3^10 2, 

1 1 2o>mrf>\f--y>x\zmm-^Lx^^^, 

[0 0 5 8] gl4B»C^J;3{C. *5ffiBro^(CA^ 
m^ilBreti, 1 0 OMHz (Ci5t/iTX5X^Y- hcO 

^\z-onx'¥>UA^6mx i oGHz-c+'6*^?.fifc@i 

tlS. 1 0 GH z (r*5lt4SS*l5^««S*fflS**J 5 %m 

[0 0 5 9] liUi^ctoir. z-nmrntcit. 
3 izmmmm 1 m\z smxiKDmrntm^^mii 



[0 0 6 0] ^^t. *5ffifl«^2CD*fSUi*«£m 

05^#flBL-att?W--5<. 

[006 1] ::©#)liHlSSasoWfiM«. 81 1 Titt 

[0062] dO^JflHlgg^H, 1 ©iatf*:«0-^J 
Xh^Wm^l 0 1 i&#LTV^-5. 0 lli. 4 

SclSllBHtt^tl/dfeiWl OOA. 10 OB, 100 
C. IGODSeB-^-fkLT^^nTi/^S. Sl^ 
1 0 1 <7D[^g|«Ctt. 1 0 2 t. 1 1 2 t/e/i 

SE^^nrt/ii). c:n^)BE$SBio2, ii2«. ^ 

flsiOS. tT^^KlOe, S^10 9S::^M^T« 
^(CgSgg^nxt^-S. WH«ci 0 IWF^lrfi f7 

7> H 1 0 6 drlHi— W±ld^EN6M 1 0 7*f^tt?.nT 
t ^-5, 1 0 7 <*: t*7 ^ > H 1 0 6 t<7mz\t, M 

[0 0 6 3] Fait 1 0 8m. m2<r)mm<D~m:$) 

^it&m¥l 2 0*12^$tlT^i-5o 2 Ott. $6 

iBi#a 1 0 0 A~ 1 0 0 DODit^^J; 0 fcfil ^tti^ 

m^mLr^^i>. i&mi 2 oa. rail 1 0 s^^^ 

[0 0 6 4] m6A\Z^J:o\Z. if^S«10 0B±(' 
t:77>Hl0 6t, ^N!LSl0 7<i:. ^lOSi^ 

/-?^'->JB;itr5o l^ig 1 0 0 B^izwmmo:) 

— MTfe-SI/vX h/N°:$'-> 1 2 1 5rBfi)rr-5„ I/->*7. 
h/'^^-> 1 2 1 1'tt. FbUS 1 0 8 tc^tlfilT'SSI^^fcgi 

PI 2 1 a^mm^xi5<. 

[0 0 6 5] 06 BtrS?rJ:pl:, fl^fiKLfcl/-/X hn 

^-y\2 \iL\z-x.its^ym^u^^ti.^'mm\ 20* 

^JgfiWS, j|6^12 0'.«. *{^10 0A~10 0 
"Ti^ UvX h/N"y-> 1 2 1 ^UMLTfSRg 1 0 

[0 0 6 6] «eHil*l 2 OrottKlfl^i, j^gftl 0 3. 

1 0 9 1 1'7 ^ > H 1 0 6 iiOmiWI^ > hf-:$^>X 

6 tmm 1 0 7 <h<z)FBi(c^i;5«*BX^jcD%^npf 

100A~100DJ:0 l:tHSt»(7>f£V ^^fe^^PJ^ 1 

■5. ^fcii). 0 3. 1 0 9 ttf7v>H 1 0 

51-Si|lLtt. Jj5L;t#fijttt:i 2 O^Pfffll 0 8I1SE 

[0 0 6 7] ^C9/5:J6. J^i§cf^l 0 3, 

1 0 9 i:t'77>H 1 0 6 i(755i1CO!HH4-1'>t°-y>X 



imV^Lt^f^^m^Zlt^, gggg*! 0 3. 10 9 
[0 0 6 8] -MZ, *^C0^3«»SUvg:<^m 

[0 0 6 9] Z.<Dm^!^M% AMiZ^mSM^n 
fdmmiOOA, lOOB. lOOC. lOODSr^ 

■snx^^^o mmioz. 1 1 2ti. }SBc*i 0 3, 

(R- r -^e') / (2 • h -^e) 

■ - (4) 

R:gg^l 0 3. 1 0 9ffla& r:k'75'>HlO 

eroita h: 88^10 3. 10 6. 

0 9€:^M^feB^10 2. ii2(m<Dm^m 



fy5>K 1 0 6. mmi oQ^vxmmizm. 

^nXl^-So WS^l 0 IcOF^dtt, t:75'>h* 1 0 

etm—^±izmmi o TTj^isttenTi/^So ^ 

Bl07i:t'77>Fl06 tconita 

" " (;:*eirr^WB^ 1 0 8"*^$nTts-5v » 1 0 8 (c - 

(J. JfeSS 1 0 0 A~ 1 0 0 D J: l9ffi:Vi|t^^S:Wf 

[0 0 7 0] ::(Z)^^^Jic*3i/5Ta. (4) 

^L^ (5 -R- r -^e') / (h -7 e) 

L :pHltl OSWlg. E :|fi^l0 0A~10 0DC9 

iC (4) (n^(D^%. 
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[0 0 7 2] RT. ±m^t:^km:W^i>mmmm 

[0 0 7 3] 08Jr. BBtl0 8®i|iL^|©^E;U5:ife 
#(r*t^T. ^a*1 0 3. 1 0 9iiB^102, 1 
1 2 <!:<0^(Ci!^f.«^SS«fiMSS!lSLfe^ 

€:s<r. c:c5iai^t±. 102. 11 2(nmm: 

19 0MmtU IfeglBl 0 0A~1 OODOitSU^ 
6^4. 5iU )IWl3 0cDltlM^£' ^3tU 
J^»h*2 0 0jtimiL/i:^T«!lSL.Tt^^, S 
etwli. El 8 rat 1 0 8 ®i|®L 5:. (R • 

r -r^' ) / i.h-ft) T^tS^tUTl^So Hate 

ii^^x, mimh(mt.Lx. m^m^mmz\. 

[0 0 7 4] i|iL*i. (R • r (2 • h-y 

£) ^L^ (5 • R ■ r -v^e') / (h -f^) 

osRTti^^). -\ifmm\ztii,. ^i«!(f*u^:ir 
A;'3fi^©5% (=0. 0 5) OTtr-i. 

[0 0 7 5]i^L*^. (R- r •V'e') / (h -^e) 
^L^ (2 • R- r •/■£') / (h ■J~t) 
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[0 0 7 6] ifiL/!)^. L= (1. 5 • R • r - v^e' ) 
/ (h -^e) 

(Dm^mtr^-,r' \zu^t, mnmmt. 0. 0 

[0 0 7 7] mii ±iagS^iS!ihi4 0 0wm. S 
gg*1 0 3. 1 0 9«itaR*2 0 0Mm. b'77>h* 
1 0 6C7)ttgrS:4 0 0/im, IQiffll 0 0A~1 0 0 
D<^jilJlB¥e^4. 5. ^g^l 3 0cDttMl^£' 
2:3t^L;t»& (U^T. S^3i:l/i'5) . (R • r • 
/"£')/ (2 • h - Ve) =8 2 5 • R • rv^E' / 
h -^£=8 1 &t.U^. ^(75/;*. Jrifitfc (4) it 
li, 8 2^LS8 16 ^ (4) • i/i-S, 

[0 0 7 8] ^3fC*3U>T. <SL*5 0;iin-?»l 0 0 

O/zmtr-rsi. (4) ' 'S:<Ty^^-mz.-^ts^\ 
fci?). gS^l 0 3. 1 0 9i:. @3^1 0 2. 112 

[0 0 7 9] IS^SfliiViT. 1SL£, 85Mm, 20 
O/im, 4 0 0/im, 8 0 0 /imt'-T'Si:. (4) 
0^5:ifS|tr» f ^<h. Ig^l 0 3. 1 0 9tCi3tt 
Si^l4<>tf-^^>XtiaSHl0 2. 112®i!*frl' 



[0 0 8 0] (R • r -vTg' ) / (h 

e) =16 3 (2 • R • r - ^e' ) / (h -Ve) = 
3 2 7 hti.^. ^(Dfzlsb. JdzELfc (5) ^± 1 6 3 

SLs 3 2 7 ~ ~( 5 r '"tiss; 

coo 8 1] lS^3lCi3l/^T> i|lLi£. 2 00wm, 2 
5 0 Mm. 3 0 Oymtl/^o/: (5) ' itfTD^^iiS. 

-rsfflic-r-si, J^tf^i 0 3. 10 9 tmm 102, 

[0 0 8 2] aSS3-C«, (1. 5-R-r ■/■£') 
/ (h •/"£) =2 4 5i;i-S. ^(DtzHb. IMl^tz (6) 
iOi L=2 4 5 ^ (6) ' 

[0 0 8 3] I5^3lCt5l/^T. ^L^, 2 4 5Mmt'b 

T. (6) • ^am^m&r^mzri>t, im^i 

0 3. 10 9<hBB8S110 2, 1 I 2 tit. "toym^ 

[0 0 8 4] m^ih^4 0 0 ym. ttaR^2 0 0 
wm. itSr*40 O/im. tt^l^E*?. 5. tt^ 
13?e' ^4t:^L/cm (R- r -ye' ) / (2 • 
h -v^e) =7 3 (5 • R • r - v^e' ) / (h -v^e) 
= 7 3 0 tfj.^, "tcntmb. (4) iSiti. 7 3^L^7 
3 0 _ (4) ' • t/iS. 

[0 0 8 5] I5^3('*5l/iT, iHL^SOmih^IOO 
O/xmtCf^i:. (4) ' ' ^(D^m:mtc'^fJi^\ ^ 
<r>tz.t>. mm\0^. 10 9i:B3^10 2. 112 

[0 0 8 6] 13^3 lCt5l/'>T. mL^. 7 5 ym. 15 
O/im. 7 00wm(Ct;-i.i. (4) ' ' xCO^SriS 
fcTOT, fiSga*:i 0 3, 10 9 tmmi 0 2. 11 

CO 0 8 7] dOt^, (R • r •v'"e ' ) / (h • 
/"e) =146 (2 • R • r - yfi' ) / (h - ye) 

= 2 9 2 tU^. tntcib, ( 5 ) ^t, 1 4 6 ^L^ 
2 92 _ (5) ' ' tts.i), 
CO 0 8 8] ^3 iCtJViT. iliiL^. 15 0 /xm. 2 
5 0ym, tl^ofc (5) • • ^'n^^mSrrm^Z 
t^t. g^l 0 3. 1 0 9ijTOI10 2. 112 



[0 0 8 9] ^eiCfi. ^3T«. (1. 5-R-r- 
y a ' ) / (h • ft) =2 19 tU^, "tOfctt). (6) 
iCtt. L = 2 1 9 _ (6) ' ' ttji^, 
" [0'0"9"0] "ffi^3{Ci3triT." HE* 2 19 wmt-DT, 

(6) • • ^(Dm^msrrmict^t, mmi o 

3. l6 9,t@Ml0 2. 11 2i:«. ^cT^^HtO 
[0 0 9 1] miroiotc. <ICOS.#:«^](7)#5)(;i&<)w;t5 

CO 0 9 2] c<D:awmj. mfD^o\zmnm}m 

ft: 1 fitr 5iS!JLhc7)^t|*ffl}^tf*:€-IS:tt^ t)©(rlt-^ 

'iifi^-^^. S7t. i|lL5:iiDim:lCiR<t-'2)C:i:*? 

^1-^3 cD»s Lt, ^:R:'f^««J(7DlM<h(wnr(:'afe 0 . m- 
[0 0 9 4] c©^»HiSSMS«. iiifeit«aD-earefes 

^Diftl 0 1 ^mTt^^o ail#:i 0 1«. 4ei'« 
Sffig^tl/clfeiyil OOA. lOOB. 10 DC. 1 

0 OD^m-m\:Lrm^i^nr\^^i>, fflnfri o i 

mtZ\t, BBI^l 0 2<i:. mmi l 2<!:Al^^n 
TV ^-5. 13^1 0 2. 11 2H. ^^1 0 3. h'T 
^>H10 6. jSga*10 9^L.T«aMtd^$n 
Tl^^-S. mi^l 0 3.10 9«, ^a*<7)-piJT*^. 
br77>K 1 0 6}J. +ftmil©-8aJT*5, BBSS® 

10 2, 11 2\immiz/t^-=->^^t\fcmmm)-' 
e,iM$nTti-&. 1 0 2,11 2ici3JM7> 

K 10 2a, 112 a*Wt^.nTVi^, jSgg7>K 
10 2a. 1 1 2 a(i. El 1 B(C^t"J;^i{C. 
fl^fl^SrLTV^So ^7>h'l 02 a, 112aiat 
iit(*10 3, 1 0 9(Z)T*ffi(5B, *)KHh«i4atC}t 

i^i 0 3, 1 0 9 trnm-bizmif^nx^^^, 

7>Kl0 2a, lOgoT 

^hi.<\i±mz^m-^z.t-(:mmio3. 109 

(cM<)tCj^$tlTt^-5o }g^5> H 1 0 2 a. 11 
2 awasaS^l 0 9Ofi@RJ;0^;*^fclSS 

[0 0 9 5] ^il^^l 0 1 CD|*iai5(Ctt, t:7^>K 1 0 

HI 0 7;*flaij-e,nTt^^. mmi o 7itT7>H 

1 0 6 tamzM. ^^^t]\ZJm^^'^l 0 8 



m 1 (D'y~-Am(^y-m-^&^mm 1 4 o*i9:t-}-e.n 

[0 0 9 6] JSigcftlOS, 10 9CD 

r<m_ (7) 

r : t*77>Fl 0 6(7)it& m:BS«SHl 0 2. 11 
2 Witfe ft#MtCtt. 1^7> h' 1 0 2 a> 112 a 

[0 0 9 7] ^fz. imf^lQS. 1 0 9CD#ltl'>fcf 
-^>X75S. easaai 0 2J;0fl£^^«&tCtt, r>m^ 
(8) 

[00 98] ^^1 0 3, 1 06i:S3IS 

« 1 0 2 . 112 iCOfyi©!Ktt< >l:i-^>7,(;)S^$- 

[0 0 9 9] ^a*;i 0 3. 1 0 6«#)4-1'>tr-;S'> 
7.Ci:<i;"9. Z=/" (I/O "C^ii:*^^?), ^ 

[0 10 0] \fr7=7yY<jm^x t.W^=yyY . 
10 2a. 112 a«ilgmi:C0::*:^$rojlt,^(cj;0. 

mm-^)Vy^y7.Q.\sm\\^. agr^asmio;*: 

^<-r-5t (r>m) . ^^^A°->^>7;Ctt. e • £„• 
[ {tt • (m/2) } ^-7t • (r/2) / (h/2) 

[0 101] liSr^iegmJ;0/jN$<T^t 
(rOn) . +WN"->^>7.C«. £ • £„• [ iTt- (r 
/2) } ^-TT- (m/2) 2] / (h/2) 

[0102] £ :jS|^10 0A~10 0D<75Ji:^^ 
£o:«^tn'«W3M^h/2 :gSB^10 3, 106 
i^^>Kl0 2a. 1 1 2 ai0^CDift^atrab 
^T. 1 0 0 A~ 1 0 0 DCO/P^tSSt^t^b 

g§^»h<7)i|i^ (h/2) i/j:5:icoj;^)tr. 
itSm^ r <fc D < -r^ d iT+^z ^ >7, C 



[0 10 3] ^i^i^^to'f >tf-^^>;^*iE«Sl 1 0 

2, «1 1 2J;0iei/'*»&m. iltgmSritgr 

€ < f s ^ tTiamm > t-5^>X^S-&$1iT. ■ft 

'~ ~'^y%i}Wm\'0'2T'<J)l T2-^'Om'-^^Z\%. ~ 
aSm^ilg r i ^3/J^^ < f Sil fCTi^-l' >tf-^^ 

[0 10 4] ig^gBlh=4 4 5wm. itgr=4 0 0 
Atm. iiffi&R=2 0 0 wm. iagm=5 0 0 Mmtbfc 
(r<m) (C*3l.^T. liiffllOSWliLfr^SS 

wiccD^^gii o(cs5-r. Eiioi:. mit.<Timi}^ 

L®^«, (r<m) <hLfct&&<7):Wi. -^-STAiV^ 
Jft^lCJt-^TSWS^r 0.05 OTtffllA^) d t^n?^ 

mA.(nvyi>\-m.<f£.i>, mm\z.\-t. mii.tm>^ 

^[0 1 0 5] d<7)m#:Mi. 01 llCS^-r<fc-5t..^2 

01 i(c.^-r^gi5i8Mi'*5t^TH. m\^fd?xm^ 

WCi^&r^PfJfll 0 8<:0*aL«;mti:7^tO. i|iL(7) 
-eCT. Wm\ 0 2.11 2C0#fch'>fcf-^^>Xt 

[010 6] ^xtmmii;iTmmM7d-d^mm\z. 

^i^^Tfa. JiBLAd^^^hW 1 5 0 O^OTOifeS 

[0 10 7] J±K«^ £ = ICOiSWtrt?. i?'^> KHO 
^^it'^tSJilC:!^ liTimcogB»$fl^fi)rr-5t, ^«B3IS 

Lfcji^iz^xtr^t. f8n<Dmmzmr^mm. 

C0±l!Sfi;*^^$i9. ^<7)±Mittt. 0. 2 GHz (=2 
0 0 MHz) ffltftlCt^-T-gxi:. 1. 5mtU 

[0 10 8] f^^^m^iSfi (±aiL.fc^JTttl. 
Sm) SS^cDfiS (±iEt;t^milmm) ©1/ 

1 5 0 o^gij<.TC/^c-S)t. M^\z^^mn<nim/)^±m. 
«i (5%) ^rnxustv i3Sl<^#frf>f-^^>;^ 

TH. g3^i7>ft^ (::ffl^-r-5±fHgS^aih(7) 15 0 0 

i^ixf(Dm&^^i>isn^B&Lrzm^iz^tm^ 
[0 10 9] ;^cfc. -mz. im'px'^mm.m&x 
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CO 1 1 1] Ell 3A~01 3F 

OA~i 0 0Ec0F*3gpic:. sg^S^Slane^xtsat* 

15 0A~15 0Ct. 2lCDt*7^>Kl0 6A. 1 
06B<h. 2BO^IftSl07A, 107B («iST 
feJ:'.^) 0 2,11 2ii^mSMU ft 

^^l<75#atH 0 OA, 1 0 0E(7>^tcKlttHl 5 1 

[0 11 2] mi 3B(i, 3mwm^tirdi&mioo 

A~ 1 0 0 COff^UZ. 3 ^*Sta?)nfc(7)l^c* 1 
5 0A~15 0Ci:, 2S©h*77>H 1 0 6 A, 10 

6Bt. 2m(DimMl07A. 10 7B (ttgBT'fc 

ii/i) t^msmu mmowmio oa. i o 
0 coymizmm 10 2. 112 ^KWc^Hissa 

C0 113]ai3C«. 3HiaS$^T.t*eii»l 0 0 

A~ioocroi*^(::. z^^mzi^tik^mi 5 

OA, 1 5 0Bt, — orot'77>Fl 0 6t, 

immioi mmThj^f^^) -:*©gE«gBio 
2 t^mmmu mm<mm i o o A(^«EtcS' 
ttiSi 5 1 ai^®*&jiiBi 0 oBcD^naa 

1 1 2 ^mirzm^mm-^$>^o z.(ni,ou§, 

CO114]013Dti 5W«i$tl/c*e^lOO 
A~l OOECDN^C. 3g:tt^5*-ata^.tl/c:}^ga*l 5 
0A~15 0C<i:, 2B®tT5>H 1 0 6A. 106 
Bt. i)irofgii*ii0 7 (liSIiT'fccki/i) t. B3^ 

BIO 2, \\2hmmm\.. wmiwm^K^ 

OA. 10 0 E<7^®{C^1*S 1 5 1 (flMa"Cfc<±:Vi) 
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